Clinical Overview of Candidal Vaginitis
by Dr J D Oriel (Department of Genitourinary Medicine, University College Hospital, London) Commensals and Pathogens Yeasts, particularly Candida albicans, are often present on the genitalia, not only in women but also in men (Rodin & Kalator 1976) . Most individuals are asymptomatic and free from obvious clinical disease and in these men and women yeasts are seen as commensals, as opposed to patients with both symptoms and characteristic physical signs, who are regarded as having a yeast infection. However, as Ridley (1976) points out, criteria for ascribing candida, when found, to the category of commensalism or parasitism are not well-defined. It is generally agreed that the presence of the organism in the vagina in pregnancy denotes infection. In a recent study, only one of 50 pregnant women with positive cultures for C. albicans had a completely normal vagina (Carroll et al. 1973 ) and it has been argued that in nonpregnant women too, candida in the vagina may be pathogenic under any circumstances (Hurley et al. 1974) .
Nevertheless, whether the matter is one of degree (a worsening of a basically infected state) or of kind (a change from saprophytism to parasitism) clinicians recognize the disease state known as vaginal candidosis.
What has happened to patients with this condition? Some would postulate a change in the organism, either in its concentration or in its state. There is little evidence that patients with vaginal candidosis yield higher concentrations of candida than those without clinical disease. Indeed, it is a common experience to fail to identify the organism by microscopy in patients with acute vulvovaginitis and positive cultures. Alternatively, it has been suggested that, in general, the blastospore or yeast cell goes with commensalism and the pseudomycelial form with clinical disease, but this association is not constant (Winner 1969) and many observers do not believe in it.
Finally, the appearance of clinical disease may be the result of alterations in the complex of host factors. Most clinicians accept this, but the way in which these factors operate to produce disease is not well understood. Changes in pH, in glucose or glycogen content of the epithelium, in hormonal state and in the vaginal microflora are among the factors which may affect not only the ability of candida to multiply but also to irritate the epithelium. Although the histology of infected vaginal tissue has been little studied, it is Dr J D Oriel believed that candida is capable of invading the cells (Cawson & Rajasingham 1972) . However, it is also possible that some of the symptoms and signs of vaginal candidosis are due to allergy. Some culture-negative men develop symptoms and signs very soon after intercourse with a partner with a yeast infection (Catterall 1966 ) and a comparable process in some women is not inconceivable.
In vaginal candidosis we thus see a complex interaction of factors, those of the parasite and those of the host. In these circumstances, the definition of disease states presents obvious difficulties.
Clinical Disease
In patients in whom C. albicans is the sole infecting agent, the cardinal symptom is pruritus. This varies from a slight itch to an intolerable irritation which prevents the patient from sleeping or being able to concentrate at work. Vaginal discharge is not statistically associated with yeast infection (Oriel 1976, unpublished) , but many patients with candidosis complain of dysuria (Gardner & Kaufman 1969) or dyspareunia, the latter, as will be seen, being an ominous symptom.
The physical signs of vulvovaginal candidosis comprise various degrees of vulvovaginitis and the presence of vaginal plaques. The vulva is often hyperwmic (Gardner & Kaufman 1969) and cedema, particularly of the labia minora, may be present. Superficial erosions and excoriations from scratching may be seen. The vagina too may be similarly hyperwmic. The classical thin and curdy discharge may or may not be apparent. The presence of adherent cream-coloured vaginal plaques is regarded by Carroll et al. (1973) as diagnostic of candidosis in pregnancy and many clinicians regard this as a valuable sign in nonpregnant women as well.
Candida albicans is not the only cause of vulvovaginitis, and some women with other diseases such as trichomoniasis may present a clinical picture which closely resembles classical vaginal candidosis (Oriel et al. 1972 ). The clinical diagnosis of genital infection is always a risky business, and a clinical suspicion of candidosis must be confirmed by appropriate microbiological tests.
It is important to remember that some patients with vaginal candidosis have other genital infections as well. In VD clinics, for example, C. albicans is regularly recovered in the presence of other genital pathogens such as Neisseria gonorrhawae, although the association is coincidental. Trichomonas vaginalis, however, is rarely associated with candida (Hurley et al. 1973 ). The optimal environments for the organisms are probably quite different (Muller et al. 1967 ).
Diagnosis
The diagnosis of the presence of genital yeasts is made by culture in the laboratory and the techniques will not be described in detail here. Specimens are collected from the vagina after the passage of a Cusco speculum. A general 'wipe' round the vaginal epithelium with a cotton-wooltipped swab is better than a specimen from the posterior fornix, and if possible material from vaginal plaques should be included. A further swab from the vulva may also be collected. Specimens are either inoculated on to Sabouraud's or Nickerson's medium or placed in Stuart's transport medium. They may be safely held at room temperature for a few hours in any of these media.
In the laboratory, the material is incubated for 48 hours at 300C and species indentification is performed by germ tube formation, fermentation tests and other techniques (Denny & Partridge 1968 , Lodder 1970 . C. albicans is much the commonest species identified in vaginal candidosis (Oriel et al. 1972 , Hurley et al. 1973 ), but other candida species and the yeast-like Torulopsis glabrata may also be pathogenic.
Some information may be gained by direct microscopy of vaginal specimens, which has the advantage of speed but the disadvantage of insensitivity. Material collected from the vagina with a platinum loop is examined either as a wet mount in saline or potassium hydroxide or as a Gram-stained smear. The experienced observer can identify yeast cells and hyphw (indicating C. albicans) by either technique and there is little to choose between them. Neither, however, is capable of diagnosing more than about 40% of infections (Becker & Schweisfurth 1971) . For the definite diagnosis of vaginal candidosis, culture is essential.
Infectivity
Every female has an actual or potential sex partner. Does the male have a role in the natural history of candidosis, and if so, what is it?
Many men develop candidal infection of the genitalia, which usually appears as a balanitis or balanoposthitis. The source of such an infection is normally a female sex partner, and the incubation period is two or three days. Host factors are no less important in men than in women. For example, diabetes mellitus predisposes a man to genital yeast infection, as it does a woman. The infectivity of Candida albicans to the male has been estimated at about 10% (Oriel et al. 1972 , Diddle et al. 1969 .
In addition to direct infection, another manifestation of C. albicans between the sexes has been noted, namely a low-grade dermatitis of the penis in male sexual contacts of women with vaginal candidosis. This dermatitis, presenting with irritation and hyperemia, occurs within a few hours or a day or so of intercourse. It has been ascribed to hypersensitivity to candida (Forman 1966 , Catterall 1966 .
To what extent is candida transmitted to and fro between the sexes? In other words, is candidosis in any sense a veneral disease? A consideration of its natural history suggests that this is unlikely to be the case, but nevertheless if the female can infect the male it is not inconceivable that the reverse process can occur, and the advisability of treating male partners of women with vaginal candidosis has been stressed by some authors (Spitzbart 1968).
Maternal genital yeast infection is one source of infection for neonates, who may develop oral 'thrush'. Other routes of infection occur, however, and it has not been possible to obtain any exact knowledge of infectivity.
General Considerations
No account of genital yeast infections in women can omit reference to their psychological effects. Vaginal candidosis is notoriously liable to relapse, and some patients have episodes of infection every few months, or more often. The frequent discomfort of pruritus and the necessity of vaginal medication make many women very depressed and it is not surprising that some, losing patience with orthodox medicine, have turned to more eccentric treatments.
Among the factors which may aggravate or even induce an attack of vaginal candidosis is sexual intercourse itself. If to dyspareunia or the fear of a further attack of candidosis is added worry about the possibility of infecting the male, the stage is set for psychosexual problems which may be devastating in their effects, effects which have included divorce and even suicide.
For these reasons, vaginal candidosis may be regarded not only as an exercise in microbiology and complex host-parasite relationships but as a human problem of far-ranging implications. Both patients and their physicians await the help of microbiologists and pharmaceutical scientists in providing solutions to this important and intractable group of diseases. (Epping) suggested that in cases of unsuccessful treatment some additional factor, as yet unidentified, might be operating. Dr Oriel agreed that some condition underlying the disease might not yet have been identified.
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Dr L Cohen (Cardiff) commented first on the alleged role of rectal contamination in vaginal candidiasis. He had found that rectal colony counts, which were difficult to undertake, bore no relationship to candidiasis and that there was no statistical difference between the effect of oral and local treatment compared with oral treatment alone.
Secondly, he wondered why, if overgrowth of Candida albicans was brought about by an imbalance in the flora and fauna of the gut, such an effect was not seen with antibacterial agents that were more likely to disrupt the flora than penicillin, trimethoprim or tetracyclines.
Thirdly, he had found urine tests for sugar singularly unrewarding. Glucose tolerance tests on patients with current vaginal candidiasis sometimes revealed patients without glycosuria but with abnormal sugar absorption. If their diet was corrected, the candidiasis ceased.
Finally, on the question of iron deficiency, he suggested that susceptible patients were those with low folate and low vitamin B12 counts but with no overt anmmia. Dr Morton suggested that evidence for the action of antibiotics on the bowel was indirect. There was no doubt that individuals did get perianal thrush after having antibiotics, and he presumed that the pre-existing fungus in the vagina was taking advantage of a change in the other flora, and that a similar effect occurred in the bowel. Whether this was a direct effect of floral change or an immunosuppressive mechanism due to the antibiotic was not known. He believed that it was the former because of the fungal infection which could readily be observed in the mouths of patients taking antibiotics for a long time.
As to anemia, he agreed that folate deficiencies do precipitate recurrence.
Commenting on Dr Cohen's observation on sugar malabsorption and the fact that lag curves are sometimes seen in patients with no glycosuria, he suggested that the condition is sometimes aggravated by taking contraceptive pills since, although there was no sugar in the urine, the patient's sugar metabolism was nonetheless disturbed. He also considered the amount of local glycogen due to vaginal desquamation to be important. Sometimes the dead white epithelial cells caused a problem in the differential diagnosis of thrush and he thought it likely that desquamation and candidiasis were related. Dr R Y Cartwright (Guildford) pointed out that antibiotics are absorbed and may well effect the vaginal flora directly. This possibility did not seem to be discussed in the literature. We might have to pay attention to alterations in the bacterial flora of the vagina as well as of the gut.
As to sugar malabsorption, he had found many normal people without glycosuria who showed sugar malabsorption on careful examination. He wondered whether malabsorption figures for women with vaginal candidosis really differed from those in the normal population. Professor J R Hobbs (London) said that there was a real difference for galactose, fructose and glucose.
Turning to the question of whether an increased load of organisms was responsible for maintaining a recurrent state of candidiasis, he asked whether any antibody studies had been performed. He still wondered whether the load was not heavier in chronic sufferers, and whether they had more antibodies than other patients. Dr R S Morton believed that the answer was still unknown. Dr D L Sugrue (Stoke on Trent) asked when candida should and should not be regarded as pathological. If a patient had Candida albicans in cultures or smears should she be treated and should her male consort be traced? Dr Oriel said that such a question raised the fundamental issue of whether Candida albicans in the vagina was ever part of the normal microflora. In his clinical practice he would treat a patient from whom the organism was isolated if she also gave a history of clinical candidosis. But if she had no history and no symptoms and he had just happened to find the organism, he would not treat it. Dr Morton had already said that he did not treat pregnant women with candidosis if they had no symptoms. Likewise he did not give patients nystan pastilles if he found spores and hyphe in their saliva, nor did he give it if he found spores and hyphe in their rectal smears when looking for gonorrhoea. He would treat a woman with spores and hyphxe in a vaginal Gram-stain smear if she were taking oxytetracycline for acne or if she were iron deficient. For him, simply finding the organism in the vagina was not an indication for treatment. This brought the meeting back to his original question: when is candidiasis? The question so far had not been answered. Professor Hurley (Chairman), seeking to clarify this point, asked whether he did not recommend treating a woman with signs of vulvovaginitis unless she actually complained herself. Dr Morton said that was so. Unless she complained he would not treat her. He said that Dr R F Jennison in Manchester demonstrated that in the third trimester of pregnancy fungi can be found in the vaginas of over 50 % of women (Jennison, 1966, In who came to him for a routine check up or if he would leave her untreated until she developed symptoms and returned. Dr Morton said that no dogmatic answer was possible. It was necessary to consider a host of predisposing factors: genitourinary history; the presence of any vaginal discharge or irritation; whether she had proven cystitis, trichomoniasis, gonorrhoea or candidiasis; her hematological state; the presence or absence of sugar in her urine and whether her consort had symptoms of balanitis. Every patient must be dealt with individually and one could not do it in a hurry. Dr A Palmer (Leeds) said that a number of assumptions had been made in this field which the evidence did not substantiate. For example, patients in the Leeds region had been treated with metronidazole and other pessaries, or with pessaries alone, and there was no increased recurrence in either of the two groups, which currently contained 35 patients each.
In addition, they had found no association between vaginal candida and oral contraceptives or antibiotics taken in the preceding three months. Dr G Jelinek (London) echoed Dr Oriel's views on the psychological aspects of candida. VD clinics were receiving a large number of sufferers at the moment, the overspill from family planning, from general practice and from gynwcological departments. They had to stop chronic candida in those women obsessed about their discharge, because otherwise they would go from one hospital to another as they do currently go from one clinic to another. He believed it was fatuous to permit such an obsession about candida in a woman who had no actual signs. In his clinic three tests were used. A wet film was examined by the doctor who examined the woman clinically; a Sabouraud culture and a Gram stain were taken. In this way he thought that very few true cases were missed. Dr D W R Mackenzie (London) asked Dr Cohen what percentage of positive abnormalities he found in women on whom a glucose tolerance curve was studied.
Dr L Cohen (Cardiff) pointed out that these patients, originally studied by Dr Sparks in Southampton, were chronic relapsing cases who ended up at the VD clinic. Even so, of these chronic relapsers, only seven to 10% had abnormal glucose tolerance curves.
